•I 



(19) 




(12) 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets (11) 

EUROPEAN PATENT APPLICATION 






EP 1 087 056 A2 



(43) Date of publication: 

28.03.2001 Bulletin 2001/13 

(21) Application number 00114014.4 

(22) Date of filing: 04.07.2000 



(51) Intel. 7 : D21F3/02 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES R FR GB GR IE rT LI LU 


• Frtzpatrick, Keith 


MC NL FT SE 


Dleren (NL) 


Designated Extension States: 


• Davenport, Francis L 


AL LT LV MK RO SI 


Ballston Lake, N.Y. 12019 (US) 


(30) Priority: 25.08.1999 US 383141 


(74) Representative: 




Forstmeyer, Dietmar, Dr. rer. nat, Dipl.-Chem. et 


(71) Applicant 


al 


ALBANY INTERNATIONAL CORP. 


Boeters & Bauer, 


Albany, New York 12204 (US) 


Berelteranger 15 




81541 Munchen (DE) 



CM 
< 

CD 

in 
o 

GO 

o 



(54) Base substrates for coated belts 

(57) A resin-impregnated endless belt for a long nip 
press or calender of the shoe type, or for other paper- 
making and paper-processing applications, has a base 
support structure which includes coated elements hav- 
ing a coating of a first polymeric resin material. The 
base support structure itself may be woven or braided 
from yarns among which are included coated yams. 
The base support structure may also be a spirally 
wound fabric strip having a number of non-overlapping, 
abutting turns joined along a continuous seam. Further, 
the base support structure may be a laminated structure 
having more than one layer, each of the layers being 
either a woven, braided or spirally wound structure and 
each including coated yarns having a coating of a first 



polymeric resin material. The base support structure is 
in the form of an endless loop, at least one of the inner 
and outer surfaces of which is coated with a second pol- 
ymeric resin material. The second polymeric resin 
materials impregnates the structure of the base support 
structure, rendering it impermeable to oil and water. The 
first and second polymeric resin materials have an affin- 
ity for one another, so that the coating of second poly- 
meric resin material on the base support structure as a 
whole establishes a chemical, as well as a mechanical, 
interlock with the coated yarns having the coating of first 
polymeric resin material. 
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Description 

Background of the Invention 

1 . Held of the Invention 

[0001] The present invention relates to mecha- 
nisms for extracting water from a web of material, and 
more particularly from a celluiosic fibrous web being 
processed into a paper product on a papermaking 
machine. Specifically, the present invention is an imper- 
meable belt comprising a polymeric-resin-coated and 
impregnated base support structure which may include 
polymeric-resin-coated elements. The belt is designed 
for use on a long nip press on a papermaking machine. 
The belt may also be used in other papermaking and 
paper-processing applications, such as calendering and 
sheet transfer. 

2. Description of the Prior Art 

[0002] During the papermaking process, a cellu- 
iosic fibrous web is formed on a forming fabric by depos- 
iting a celluiosic fibrous slurry thereon. A large amount 
of water is drained from the slurry during this process, 
after which the newly formed web proceeds to a press 
section. The press section includes a series of press 
nips, in which the celluiosic fibrous web is subjected to 
compressive forces designed to remove water there- 
from. The web finally proceeds to a drying section which 
includes heated dryer drums around which the web is 
directed. The heated dryer drums reduce the water con- 
tent of the web to a desirable level through evaporation, 
thereby completing the manufacture of a paper product 
from the web. 

[0003] Rising energy costs have made it increas- 
ingly desirable to remove as much water as possible 
from the celluiosic fibrous web prior to its entering the 
dryer section. The dryer drums are often heated from 
within by steam and related costs can be substantial, 
especially when a large amount of water needs to be 
removed from the celluiosic fibrous web. 
[0004] Traditionally, press sections have included a 
series of nips formed by pairs of adjacent cylindrical 
press rolls. In recent years, the use of long nip presses 
has been found to be advantageous over the use of nips 
formed by pairs of adjacent press rolls. This is because 
the longer the time a celluiosic fibrous web can be sub- 
jected to pressure in the nip, the more water can be 
removed there, and, consequently, the less water will 
remain behind in the web for removal through evapora- 
tion in the dryer section. 

[0005] The present invention relates to long nip 
presses of the shoe type. In this variety of long nip 
press, the nip is formed between a cylindrical press roll 
and an arcuate pressure shoe. The latter has a cylindri- 
cally concave surface having a radius of curvature close 
to that of the cylindrical press roll. When the roll and 



shoe are brought into close physical proximity to one 
another, a nip, which can be five to ten times longer in 
the machine direction than one formed between two 
press rolls, is formed. This increases the so-called dwell 
5 time of the celluiosic fibrous web in the long nip while 
maintaining an adequate level of pressure per square 
inch of pressing force. The result of this new long nip 
technology has been a dramatic increase in dewatering 
of the celluiosic fibrous web in the long nip when corn- 
to pared to conventional press nips on paper machines. 
[0006] A long nip press of the shoe type requires a 
special belt, such as that shown in commonly assigned 
U.S. Patent No. 5,238,537 to Dutt. This belt is designed 
to protect the press fabric supporting, carrying and 
is dewatering the celluiosic fibrous web from the acceler- 
ated wear that would result from direct, sliding contact 
over the stationary pressure shoe. Such a belt must be 
provided with a smooth, impervious surface that rides, 
or slides, over the stationary shoe on a lubricating film of 
20 oil. The belt moves through the nip at roughly the same 
speed as the press fabric, thereby subjecting the press 
fabric to minimal amounts of rubbing against the surface 
of the belt 

[0007] Belts of the variety shown in U.S. Patent No. 

25 5,238,537 are made by impregnating a woven base fab- 
ric, which takes the form of an endless loop, with a syn- 
thetic polymeric resin. Preferably, the resin forms a 
coating of some predetermined thickness at least on the 
inner surface of the belt, so that the yarns from which 

30 the base fabric is woven may be protected from direct 
contact with the arcuate pressure shoe component of 
the long nip press, it is specifically this coating which 
must have a smooth, impervious surface to slide readily 
over the lubricated shoe and to prevent any of the lubri- 

35 eating oil from penetrating the structure of the belt to 
contaminate the press fabric, or fabrics, and celluiosic 
fibrous web. 

[0008] The base fabric of the belt shown in U.S. Pat- 
ent No. 5,238,537 may be woven from monofilament 

40 yams in a single- or multi-layer weave, and is woven so 
as to be sufficiently open to allow the impregnating 
material to totally impregnate the weave. This elimi- 
nates the possibility of any voids forming in the final belt. 
Such voids may allow the lubrication used between the 

45 belt and shoe to pass through the belt and contaminate 
the press fabric or fabrics and celluiosic fibrous web. 
[0009] When the impregnating material is cured to 
a solid condition, it is primarily bound to the base fabric 
by a mechanical interlock, wherein the cured impregnat- 

so ing material.surrounds the yams of the base fabric. 
[0010] While the belts shown in U.S. Patent No. 
5,238,537 have proved to be durable, reliable and long- 
lived on long nip presses, improvements both in the 
structure of such belts and in methods for their manu- 

55 facture are continually being made. Some of the 
improvements are driven by the need to prevent the pol- 
ymeric resin coating from delaminating from the base 
fabric and relate to means for improving the mechanical 
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interlock between the base fabric and the coating. Other 
improvements relate to the structure of the base fabrics 
themselves, and are designed to make the base fabrics 
stronger, more durable, or to the exact dimensional 
specifications required for a given application. Still other 5 
improvements relate to the coating processes, and have 
as their object the complete impregnation of the base 
fabric and the provision of a uniformly thick coating of 
polymeric resin material on the inner surface of its end- 
less configuration without the step of inverting (turning ro 
inside out) the belt during the manufacturing process. 

[0011] The present invention relates, in part, to the 
need to improve the interlock between the base fabric 
and the polymeric resin coating of a long nip press belt 
More specifically, the present invention is a long nip 75 
press belt having a base support structure which may 
include polymeric-resin-coated yams, wherein the poly- 
meric resin material used to coat the yams has an affin- 
ity for the polymeric resin material used to coat the belt 
as a whole, so that the coating on the belt forms a 20 
chemical, as well as a mechanical, interlock with the 
base fabric. In addition to being useful as a long nip 
press belt, the present invention may also be used in 
other papermaking and paper-processing applications, 
such as calendering and sheet transfer. 25 

Summary of the Invention 

[0012] Accordingly, the present invention is a resin- 
impregnated endless belt for a long nip press. The belt 30 
may also be used on a calender of the shoe type, as 
both a long nip press and a calender of that type com- 
prise a cylindrical press roll and an arcuate pressure 
shoe which together define a nip therebetween. The 
resin-impregnated endless belt passes through the nip 35 
in direct sliding contact with the arcuate pressure shoe, 
and separates a fibrous web, and perhaps a press fabric 
or fabrics supporting the fibrous web, from the arcuate 
pressure shoe, thereby protecting the fibrous web, and 
the press fabric or fabrics, from damage by direct sliding 40 
contact with the arcuate pressure shoe and from con- 
tamination by any lubricant on the arcuate pressure 
shoe. The belt may also be used for other papermaking 
and paper-processing applications, such as on a roll 
calender or as a sheet transfer belt 45 
[0013] The resin-impregnated endless belt com- 
prises a base support structure which may include, 
among the plurality of elements from which it is formed, 
a plurality of coated elements having a coating of a first 
polymeric resin material. The base support structure is so 
in the form of an endless loop having an inner surface, 
an outer surface, a longitudinal direction and a trans- 
verse direction. 

[0014] The base support structure may take one of 
several forms. In one embodiment, the base support 55 
structure may be a woven structure, such as that shown 
in U.S. Patent No. 5,238,537, the teachings of which are 
incorporated herein by reference. Such a woven struc- 
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ture is woven from a plurality of warp yams and a plural- 
ity of weft yarns, wherein the plurality of coated 
elements having the coating of the first polymeric resin 
material is included among at least one of the pluralities 
of warp yams and weft yams. 

[0015] In a second embodiment, the base support 
structure comprises a structure braided from a plurality 
of yams, wherein the plurality of coated elements hav- 
ing the coating of the first polymeric resin material is 
included among the plurality of yams. For example, the 
braided structure may have a plurality of braided yams, 
wherein, in each of the layers, at least one yarn thereof 
extends into a contiguous layer to form an interlock ther- 
ebetween. The layers are therefore interlocked with one 
another, and are unable to delaminate from one 
another. Such a braided structure is shown and 
described in commonly assigned U.S. Patent No. 
5,501,133 to Brookstein et at, the teachings of which 
are incorporated herein by reference, and a resin- 
impregnated endless belt having such a braided struc- 
ture for a base fabric is shown and described in com- 
monly assigned U.S. Patent No. 5,772,848 to Dutt, the 
teachings of which are also incorporated herein by ref- 
erence. 

[0016] In a third embodiment, the base support 
structure comprises a spirally wound fabric strip, 
wherein the fabric strip has a width smaller than a width 
of the base support structure. The base support struc- 
ture has a plurality of non-overlapping, abutting turns of 
the fabric strip joined along a continuous spiral seam, as 
shown and described in commonly assigned U.S. Pat- 
ent No. 5,360,656 to Rexfelt et al., the teachings of 
which are incorporated herein by reference. The fabric 
strip may be woven from a plurality of warp yarns and a 
plurality of weft yarns, wherein the plurality of coated 
elements having the coating of the first polymeric resin 
material is included among at least one of the pluralities 
of warp yams and weft yams. Alternatively, the fabric 
strip may be a non-woven mesh fabric, such as that 
shown in U.S. Patent No. 4,427,734, or a fabric having 
open spaces between its component yams, including 
knitting, lace, net, crochet, braiding and the like. Some 
portions of the non-woven mesh fabric, or some yams 
of the knitted and braided fabrics, are coated with the 
first polymeric resin material. 

[0017] In yet other embodiments, the base fabric 
may comprise a layer of yams oriented in the longitudi- 
nal direction and a layer of yarns oriented in the trans- 
verse direction, the yarns in the two layers not being 
interwoven with one another. A belt having a base fabric 
of this type is shown and described in U.S. Patent No. 
5,1 1 8,391 to Matuschczyk et al., the teachings of which 
are incorporated herein by reference. The base fabric 
may also be a spiral-link belt of the variety shown in 
many U.S. patents, such as U.S. Patent No. 4,567,077 
to Gauthier, the teachings of which are also incorpo- 
rated herein by reference. 

[0018] Finally, the base support structure com- 
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prises a laminated structure having a plurality of layers, 
each of the layers being one of the six above-described 
structures and each including a plurality of coated ele- 
ments having a coating of a first polymeric resin mate- 
rial having a melting point lower than the material of the 
yams themselves. This enables the plurality of layers to 
be laminated together using heat and pressure. The lay- 
ers may also be laminated together by driving a fiber 
batt therethrough by needling or hydroentangling. In 
such a case, at least some of the fibers in the batt may 
be of the first polymeric resin material, or may be coated 
with the first polymeric resin material. Where the base 
support structure is a laminated structure, one of the 
layers may be an on-machine-seam able fabric. 
[0019] In any event, at least one of the inner and 
outer surfaces of the base support structure has a coat- 
ing of a second polymeric resin material. The coating 
impregnates the base support structure and renders it 
impermeable to liquids, such as oil and water, and is 
ground and buffed to provide it with a smooth surface, 
and the belt with a uniform thickness. The second poly- 
meric resin material has an affinity for the first polymeric 
resin material coating the plurality of coated elements. 
As a result, the coating of the second polymeric resin 
material on the base support structure as a whole 
establishes a chemical, as well as a mechanical, inter- 
lock with the plurality of coated elements, having the 
coating of first polymeric resin material, of the base sup- 
port structure, and/or with batt fibers, made of or coated 
with the first polymeric resin, which may be attached to 
the base support structure. 

[0020] The present invention will now be described 
in more complete detail with frequent reference being 
made to the figures, which are listed and identified 
below. 

Brief Description of the Drawings 
[0021] 

Rgure 1 is a side cross-sectional view of a long nip 
press; 

Rgure 2 is a perspective view of a belt of the 
present invention; 

Rgure 3 is a perspective view of an alternate 
embodiment of the beft; 

Rgure 4 is a perspective view of another embodi- 
ment of the belt; 

Rgure 5 is a cross-sectional view taken as indi- 
cated by line 5-5 in Rgure 2; 
Rgure 6 is a plan view of a portion of the outer sur- 
face of a braided base fabric for the present belt; 
Rgure 7 is a schematic cross-sectional view of the 
braided base fabric taken in the longitudinal, or 
machine, direction thereof; 
Rgure 8 is a perspective view of still another 
embodiment of the belt; 

Rgure 9 is a plan view of a non-woven mesh fabric; 
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Rgure 10 is a plan view of a knitted fabric; and 
Rgure 1 1 Is a cross-sectional view, taken in the 
machine direction of a base support structure hav- 
ing a laminated structure. 

5 

Detailed Description of the Preferred Embodiments 

[0022] One type of long nip press for dewatering a 
cellulosic fibrous web being processed into a paper 

w product on a paper machine is shown in a side cross- 
sectional view in Rgure 1. The press nip 10 is defined 
by a smooth cylindrical press roll 12 and an arcuate 
pressure shoe 14. The arcuate pressure shoe 14 has 
about the same radius of curvature as the cylindrical 

is press roll 1 2. The distance between the cylindrical press 
roll 12 and the arcuate pressure shoe 14 may be 
adjusted by hydraulic means ope rati vely attached to 
arcuate pressure shoe 14 to control the loading of the 
nip 10. Smooth cylindrical press roll 12 may be a con- 

20 trolled crown roll matched to the arcuate pressure shoe 
14 to obtain a level cross-machine nip profile. 
[0023] Long nip press belt 16 extends in a closed 
loop through nip 10, separating cylindrical press roll 12 
from arcuate pressure shoe 1 4. A press fabric 1 8 and a 

25 cellulosic fibrous web 20 being processed into a paper 
sheet pass together through nip 10 as indicated by the 
arrows in Rgure 1. Cellulosic fibrous web 20 is sup- 
ported by press fabric 18 and comes into direct contact 
with smooth cylindrical press roll 12 in nip 10. Cellulosic 

so fibrous web 20 and press fabric 1 8 proceed through the 
nip 1 0 as indicated by the arrows. Long nip press belt 
1 6, also moving through press nip 1 0 as indicated by 
the arrows, that is, counterclockwise as depicted in Rg- 
ure 1, prevents press fabric 18 from directly sliding 

35 against arcuate pressure shoe 1 4, and slides thereover 
on a lubricating film of oil. Long nip press belt 16, 
accordingly, must be impermeable to oil, so that press 
fabric 18 and cellulosic fibrous web 20 will not be con- 
taminated thereby. 

40 [0024] The long nip press bett of the present inven- 
tion is also useful on long nip presses having configura- 
tions other than that shown in Rgure 1 , such as long nip 
presses which include a long nip press beft having a 
long loop travelling in an endless path, entrained around 

45 and supported from within by interior support rolls. Fur- 
ther, it should be understood that two press fabrics, one 
on each side of cellulosic fibrous web 20, may be used 
on these and other configurations. Finally, the belt of the 
present invention may also be used as a calender beft 

so for a roll calender or a shoe calender, and as a sheet 
transfer belt 

[0025] A perspective view of the long nip press beft 
1 6 is provided in Rgure 2. The belt 16 has an inner sur- 
face 28 and an outer surface 30. On the outer surface 
55 30, the base support structure of the beft 1 6 may be vis- 
ible. 

[0026] Rgure 3 is a perspective view of an alternate 
embodiment of the belt 32. The beft 32 has an inner sur- 
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face 34 and an outer surface 36. The outer surface 36 is 
provided with a plurality of grooves 38, for example, in 
the longitudinal direction around the belt 32 for the tern- 
porary storage of water pressed from press fabric 1 8 
and fibrous web 20 in press nip 1 0. 5 

[0027] Alternatively, the outer surface of the belt 
may be provided with a plurality of blind-drilled holes 
arranged in some desired geometric pattern for the tem- 
porary storage of water. Figure 4 is a perspective view 
of such an alternate embodiment of the belt 40. The belt 10 
40 has an inner surface 42 and an outer surface 44. The 
outer surface 44 is provided with a plurality of blind- 
drilled holes 46, so called because they do not extend 
completely through the belt 40. 

[0028] The long nip press belts 1 6, 32, 40 shown in is 
Figures 2, 3 and 4 include a base support structure 
formed from a plurality of elements. The base support 
structure takes the form of an endless loop having an 
inner surface, an outer surface, a longitudinal direction 
and a transverse direction. Among the plurality of ele- 20 
ments from which the base support structure is formed 
is a plurality of coated elements. The coated elements 
are coated with a first polymeric resin material, which 
may be, for example, a polyurethane resin material. 
When the elements are yarns, the yams may be coated 25 
by any of the methods so used by those of ordinary skill 
in the art, such as dip coating and crosshead extrusion. 
The coated yarns may also be given their coating after 
the base support structure has been assembled by 
weaving, knitting, braiding or the like. 30 
[0029] The yams themselves, coated and 
uncoated, may be of any of the yarn varieties used by 
those of ordinary skill in the art to produce paper 
machine clothing. Monofilament yarns are preferred, 
although plied monofilament, multifilament, plied mufti- 35 
filament, knitted and braided yams may also be used. 
Where a plied, braided or knitted yam is used, fewer 
than all of its components may be coated with the first 
polymeric resin material. For example, in a plied mono- 
filament yarn comprising three pairs of two monofila- 40 
ment ends twisted together, two out of the three pairs 
may be coated with the first polymeric resin material, 
and one pair may remain uncoated. The yams may be 
of any of the polymeric resins from which yams for 
paper machine clothing are commonly extruded or pro- 45 
duced, such as polyamide, polyester, pofyetheretherke- 
tone (PEEK), polyaramid (for example, KEVLAR® and 
NOMEX®) and polyolefin resins. 
[0030] Where the yams are to be coated with a 
polyurethane resin material, they may be first provided so 
with a coating of a phenolic resin, which will serve as a 
tie coat, binding the polyurethane coating to the yams 
more effectively when the polyurethane is cured. In 
such a case, preferably, the coating of phenolic resin is 
partially cured (B-staged) before the polyurethane coat- 55 
ing is applied. 

[0031] In a first embodiment, the base support 
structure may be a woven structure, such as that shown 
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in U.S. Patent No. 5,238,537. With the assumption that 
the belt 1 6 shown in Figure 2 has such a base support 
structure, Figure 5 is a cross section taken as indicated 
by line 5-5 in Figure 2 in the transverse (cross-machine) 
direction thereof. The base fabric 50 is woven from a 
plurality of warp yams 52, seen from the side, and a plu- 
rality of weft yarns 54, seen in cross section. The warp 
yams 52 lie in the transverse (cross-machine) direction 
of the belt 16, and the weft yams 54 lie in the longitudi- 
nal (machine) direction thereof, a relationship indicating 
that the base fabric 50 has been woven endless. It 
should be understood, however, that the base fabric 50 
need not be woven endless to fall within the scope of the 
present invention. It may, for example, also be flat 
woven and joined Into endless form with a woven seam, 
in which case the warp yarns will lie in the longitudinal 
(machine) direction. 

[0032] As illustrated in Figure 5, the base fabric 50 
is woven in a multi-layer weave. Among the pluralities of 
warp yams 52 and weft yarns 54 is a plurality of coated 
yams, which may be either warp yams 52, weft yams 54 
or both. Weaves other than that shown may be used 
and fall within the scope of the present invention. 
[0033] The base fabric 50 may also include a staple 
fiber batt 56 needled or otherwise entangled into the 
woven structure thereof. The staple fiber batt 56 may 
comprise fibers of a polymeric resin material, such as 
polyamide or polyester, or of any of the other materials 
commonly used for this purpose by those in the paper 
machine clothing industry. The fibers may, in addition, 
be coated with the same first polymeric resin material 
coating the yarns, or may themselves be made of the 
first polymeric resin material, to improve the bond to be 
formed with the impregnating material. Where a poly- 
urethane resin material is to be the coating, the fibers 
may first be coated with a phenolic resin, which will act 
as a tie coat upon curing. Again, it is preferable to cure 
the phenolic resin partially (B-stage) before the polyure- 
hane resin material is applied. 

[0034] At least the inner surface of the base fabric 
50 has a coating of a second polymeric resin material 
58, which impregnates the base fabric 50 and renders 
the belt 1 6 impervious to oil and water. After curing, the 
second polymeric resin material 58 is ground and buffed 
to provide the belt 16 with a smooth surface and a uni- 
form thickness. 

[0035] The second polymeric resin material 58 
coating the base fabric 50 has an affinity for the first pol- 
ymeric resin material coating the plurality of coated 
yams, or staple fiber batt 56, if present In practice, the 
existence of such an affinity is what governs the choice 
of the materials used as the first and second polymeric 
resin materials. Both may be polyurethane resin materi- 
als although other polymeric resin materials having the 
necessary affinities may be used to coat the yams and 
to coat the base fabric 50 as a whole. In any event, the 
affinity permits the establishment of a chemical interlock 
between the second polymeric resin material and the 



EP 1 087 056 A2 



5 



9 



EP 1 087 056 A2 



10 



first polymeric resin material coating at least some of 
the yams, and possibly staple fiber batt 56, to supple- 
ment the mechanical interlock that forms between the 
cured second polymeric resin material and the yarns of 
the base fabric. 

[0036] In general, the base support structure must 
be of an openness sufficient to ensure its almost com- 
plete impregnation by the second polymeric resin mate- 
rial, an unimpregnated portion, formed by a small 
portion of the warp and/or weft yam knuckles which may 
be exposed above the coating on the uncoated side of 
the base fabric 50, often remaining on that side. Such 
almost complete impregnation eliminates the possibility 
of undesirable voids forming within the finished belt. 
Voids are particularly undesirable because they may 
allow the lubricating oil used between the belt and the 
arcuate pressure shoe to pass through the belt and con- 
taminate the press fabric 1 8, or press fabrics, and cellu- 
les ic fibrous web 20 being processed into paper. 
Further, penetration of oil into the coating could cause 
the coating to delaminate from the base fabric. 
[0037] In a second embodiment, the base support 
structure comprises a braided structure, which is 
braided from a plurality of yams, among which is a plu- 
rality of yarns coated with the first polymeric resin mate- 
rial. For example, such a braided structure may be 
manufactured according to the teachings of commonly 
assigned U.S. Patent No. 5,501,133, which shows a 
multilayer braided structure in which the layers are inter- 
braided. The interbraiding of the layers provides an 
interlock therebetween which prevents the delamination 
of multiple braided layers from one another. 
[0038] The interlock between the layers may be a 
direct interlock in which the interlocking yam passes 
from a first layer to a contiguous second layer, and 
passes around at least one yam in the second layer. 
[0039] Alternatively, the interlock between the lay- 
ers may be an indirect interlock in which an interlocking 
yam passes from the first layer through the second layer 
to another, not necessarily contiguous, layer in the 
structure, and passes around a strand in the other layer 
to serve to bind the first layer and the other layer 
together and at the same time to bind the layers there- 
between. 

[0040] To manufacture a base fabric for a long nip 
press belt, the braided structure may be of a hollow, 
tubular form. In view of the fact that long nip press belts, 
depending on the size requirements of the long nip 
presses on which they are installed, have lengths from 
roughly 10 to 40 feet (approximately 3 to 12 meters), 
measured longitudinally around their endless-loop 
forms, and widths from roughly 100 to 450 inches 
(approximately 250 to 1125 centimeters), measured 
transversely across those forms, the production of the 
base fabric may require a cylindrical braiding mandrel 
having a diameter from roughly 3 to 1 2 feet (approxi- 
mately 1 to 4 meters) and a length from roughly 100 to 
450 inches (approximately 250 to 1 125 centimeters). 



[0041] A braided base fabric for a long nip press 
belt is shown in U.S. Patent No. 5,772,848. As above, 
the base fabric must be of an openness sufficient to 
ensure its almost complete impregnation by the second 
5 polymeric resin material. It may also be needled with a 
staple fiber batt of the same varieties as were described 
above. 

[0042] Figure 6 is a plan view of a portion of the 
outer surface of such a braided base fabric 60. The 

w machine (longitudinal) and cross-machine (transverse) 
directions are as indicated in the figure. Yams 62,64 
make an angle 6 of 5° or less with respect to the 
machine direction of the long nip press belt, and there- 
fore, at their crossing points 66, make an angle of 1 0° or 

is less with respect to each other. 

[0043] Figure 7 is a schematic cross-sectional view 
of the braided base fabric 60 taken in the longitudinal, or 
machine, direction (MD) thereof. Fabric 60 comprises a 
first braided layer 68 and a second braided layer 70 

20 defined by yarns 64 which define left-handed spirals 
about the base fabric 60. Yams 62, which define right- 
handed spirals about the base fabric 60, pass back and 
forth between the two braided layers 68,70 to interlock 
them together. Reinforcing yarns 72 are directed trans- 

25 verse ly across the base fabric 60 within its braided 
structure. The reinforcing yams 72 are particularly 
important where the press belt is of the "press jacket* 
variety held by clamping rings on the widthwise edges 
of the press. 

30 [0044] In a third embodiment, the base support 
structure comprises a spirally wound woven fabric strip, 
wherein the woven fabric strip has a width smaller than 
a width of the base fabric as a whole. The base support 
structure has a plurality of non-overlapping, abutting 

35 turns of the woven fabric strip joined along a continuous 
seam, and may be manufactured in accordance with the 
teachings of commonly assigned U.S. Patent No. 
5,360,656. The fabric strip is woven from a plurality of 
warp yarns and a plurality of weft yarns. Among the plu- 

40 relities of warp yams and weft yarns is a plurality of 
coated yarns having a coating of the first polymeric 
resin material. 

[0045] Figure 8 is a perspective view of a belt 80 
belonging to this embodiment Belt 80 has an inner sur- 

45 face 82 and an outer surface 84. On the outer surface 
84, the base fabric 86 and its spirally continuous seam 
88 may be seen. Clearly, the woven fabric strip 80, 
because it is spirally wound in the production of base 
fabric 86, and the continuous seam 88 are oriented at a 

so small angle to the longitudinal (machine) direction. A 
cross section, taken as indicated in Figure 8 in a direc- 
tion parallel to the spirally continuous seam 88, has an 
appearance identical to that already seen and dis- 
cussed in Figure 5, although in this case, the warp yams 

55 52 are oriented at a slight angle to the longitudinal 
(machine) direction of the belt 80. In all other respects, 
the discussion of Figure 5 given above is equally appli- 
cable here. 
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[0046] Instead of spirally winding a woven fabric 
strip 90 to assemble base fabric 86, a non-woven mesh 
fabric, such as that shown in commonly assigned U.S. 
Patent No. 4,427,734 to Johnson, the teachings of 
which are incorporated herein by reference, may be 
used in like manner to assemble a base fabric. A plan 
view of such a non-woven mesh fabric 1 00 is presented 
in Figure 9. Non-woven mesh fabric 100 comprises a 
plurality of crisscrossing members 102. 

[0047] Alternatively, a strip of knitted or braided fab- 
ric may be spirally wound in this manner to assemble a 
base fabric. A plan view of a knitted fabric 110 is pre- 
sented in Figure 10. The knitted fabric 1 10 comprises a 
network of interlaced loops 1 12 forming stitches 1 14. A 
plan view of the braided fabric would have the same 
appearance as that presented earlier in Figure 6. 
[0048] In these variations of this third embodiment, 
the non-woven mesh fabric 100, and at least some of 
the yams in the knitted fabric 1 1 0 and braided fabric, are 
coated with the first polymeric resin material. Moreover, 
all of the base fabrics characterizing this third embodi- 
ment may be needled with a staple fiber batt of the 
same varieties as were described above. 
[0049] Finally, the base support structure may com- 
prise a laminated structure having a plurality of layers. 
Each of the layers may be of one of the four above- 
described structures, each of which includes a plurality 
of coated yams coated with a first polymeric resin mate- 
rial. In addition to enabling a chemical interlock to be 
formed between the second polymeric resin material 
coating and impregnating the base fabric as a whole, 
the coating of first polymeric resin material on the plural- 
ity of coated yams in each of the layers enables the lay- 
ers to be joined to one another using heat and pressure. 
[0050] In general, the layers may all be of the same 
type of structure; that is to say, they may be all woven 
structures, all knitted structures, and so forth. Alterna- 
tively, different types of the above-described structures 
may be laminated together in any desired order to form 
a base support structure. In case a plurality of spirally 
wound fabric strip structures are to be laminated 
together, adjacent layers may be spiralled in opposite 
directions relative to one another. Further, one layer 
may be a fabric structure that is seamable on a paper 
machine, and the other layer or layers may be of any of 
the structures described above, such as spirally wound 
fabric strip structures. 

[0051] To facilitate the lamination of the plurality of 
layers, a web or film of first polymeric resin material may 
be provided as an intermediate layer between each pair 
of layers in the laminated structure of the base fabric. 
Alternatively, the web or film of first polymeric resin may 
be on the inside or outside of an otherwise non-lami- 
nated base fabric. Such a film or web must be porous, 
perhaps as a consequence of being needled or of being 
perforated during manufacture, to enable the second 
polymeric resin to pass therethrough to impregnate the 
base fabric. The film or web may be spirally wound onto 



the surface of a base fabric or a layer thereof in accord- 
ance with the teachings of U.S. Patent No. 5,360,656. 
The film may be of pofyurethane and have a thickness 
of 0.50 mm and a weight of 350 grams per square 
5 meter. Subsequently, the film or web of first polymeric 
resin chemically bonds with the second polymeric resin 
of the coating. 

[0052] For the purposes of illustration, Figure 1 1 is 
a cross-sectional view, taken in the machine direction, 
w of a base fabric 120 having such a laminated structure. 
Base fabric 120 comprises a first layer 122 and a sec- 
ond layer 124. 

[0053] The first layer 1 22 is woven in a two-layer, or 
duplex, weave. Machine-direction yams 1 30, which are 

15 the weft yams in the one-machine-seamable fabric 
used as the first layer 122, form seaming loops 132 
which are interdigitated to create a passage through 
which a pintle 134 is directed to join the first layer 122 
into endless form. Cross-machine direction yarns 136 

20 are the warp yarns during the weaving of the first layer 
122. 

[0054] The first layer 122 need not be an on- 
machine-seamable fabric, although this is preferred 
because it would permit the belt to be joined into end- 

25 less form during installation on a paper machine. 

[0055] The second layer 124 is attached to the 
inside of the first layer 122. That is to say, more specifi- 
cally, second layer 124 is attached to the inner surface 
of the endless loop formed by the first layer 1 22. 

30 [0056] The second layer 124 is of a single-layer 
weave, such as a plain weave, and may be joined into 
endless form with a woven seam, or may be woven end- 
less. The second layer 124 is woven from machine- 
direction yams 140 and cross-machine-direction yarns 

35 142. 

[0057] The first layer 1 22 and the second layer 1 24 
may be separated by a film 150 of first polymeric resin 
material. The film 150 has perforations 152, and facili- 
tates the lamination of the first layer 122 and the second 
40 layer 124 by adhering to the yams coated with the first 
polymeric resin material in the two layers 122,124 in 
response to heat and pressure to hold the two layers 
122, 124 together. 

[0058] It should be understood that, where the base 
45 support structure comprises a laminated structure hav- 
ing a plurality of layers, each of the layers takes the form 
of an endless loop. The laminated structure, then, com- 
prises a plurality of nested endless loops. 
[0059] In general, both surfaces of the base support 
so structure may be coated with the second polymeric 
resin material. Following the curing of the second poly- 
meric resin material, both the inner surface and the 
outer surface of the belt thereby obtained may be 
ground and buffed to provide the belt with smooth sur- 
55 faces and a uniform thickness. Finally, the outer surface 
may be provided, by cutting, scoring, graving or drilling, 
with a plurality of grooves, for example, in the longitudi- 
nal direction around the belt, or blind holes for the tem- 
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porary storage of water pressed from fibrous web 20 in 
the press nip 10. 

[0060] It will be recognized that modifications to the 
above would be obvious to anyone of ordinary skill in 
the art without departing from the scope of the claims 5 
appended hereinbelow. For example, all of the base 
support structures heretofore described include yarns 
or a non-woven mesh fabric coated with the first poly- 
meric resin material. It is clear that the improved inter- 
lock between base support structure and polymeric 10 
resin coating sought by means of the present invention 
may also be achieved by attaching a staple fiber batt 
having fibers coated with, or entirely composed of, the 
first polymeric resin material to a base fabric having 
uncoated yams. This modification is considered to tali is 
within the scope of the present invention and is claimed 
hereinbelow. 

Claims 

20 

1. A resin-impregnated endless belt for a long nip 
press or calender of the shoe type, or for other 
papermaking and paper-processing applications, 
said resin-impregnated endless belt comprising: 

25 

a base support structure, said base support 
structure induding a plurality of coated ele- 
ments having a coating of a first polymeric 
resin material, said base support structure 
being in the form of an endless loop with an 30 
inner surface, an outer surface, a longitudinal 
direction and a transverse direction; and 
a coating of a second polymeric resin material 
on at least one of said inner and outer surfaces 
of said base support structure, said coating 35 
impregnating and rendering said base support 
structure impermeable to liquids, said coating 
being smooth and providing said belt with a 
uniform thickness, said second polymeric resin 
material having an affinity for said first poly- 40 
meric resin material coating said plurality of 
coated elements, so that said coating of said 
second polymeric resin material establishes a 
chemical, as well as a mechanical, interlock 
with said plurality of coated elements of said 45 
base support structure. 

2. A belt as claimed in claim 1 wherein said coating of 
said second polymeric resin material is on both of 
said inner and outer surfaces of said base support so 
structure, and wherein said coating on both of said 
inner and outer surfaces is smooth and provides 
said belt with a uniform thickness. 

3. A belt as claimed in claim 1 wherein said coating on ss 
said inner surface of said base support structure is 
ground and buffed to give said belt a uniform thick- 
ness and desired surface characteristics. 
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4. A belt as claimed in claim 2 wherein said coating on 
both of said inner and outer surfaces is ground and 
buffed to give said belt a uniform thickness and 
desired surface characteristics. 

5. A belt as claimed in claim 2 wherein said coating on 
said outer surface of said belt includes a plurality of 
grooves. 

6. A belt as claimed in claim 2 wherein said coating on 
said outer surface of said belt includes a plurality of 
blind-drilled holes. 

7. A belt as claimed in claim 1 wherein said first and 
second polymeric resin materials are polyurethane 
resin materials. 

8. A belt as claimed in claim 7 wherein said coated 
elements have a tie coat of a phenolic resin binding 
said polyurethane resin material thereto. 

9. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a structure woven from a 
plurality of warp yams and a plurality of weft yarns, 
wherein said plurality of coated elements having 
said coating of said first polymeric resin material is 
included among at least one of said plurality of warp 
yarns and said plurality of weft yams. 

10. A belt as claim in claim 9 wherein individual yarns of 
said plurality of warp yams and said plurality of weft 
yarns are of a polymeric resin material selected 
from the group consisting of polyamide, polyester, 
polyetheretherketone (PEEK), polyaramid and 
polyolefin resins. 

11. A belt as claimed in claim 9 wherein individual 
yarns of said plurality of warp yams and said plural- 
ity of weft yams are of one of the yarn varieties 
selected from the group consisting of monofila- 
ment, plied monofilament, multifilament, plied multi- 
filament, knitted and braided yams. 

12. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a structure braided from a 
plurality of yams, wherein said plurality of coated 
elements having said coating of said first polymeric 
resin material is included among said plurality of 
yarns. 

13. A belt as claimed in claim 12 wherein said braided 
structure has a plurality of braided layers of yarns, 
wherein in each of said layers at least one yarn 
thereof extends into a contiguous layer to form an 
interlock therebetween. 

14. A belt as claimed in claim 12 wherein individual 
yarns of said plurality of yarns are of a polymeric 
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resin material selected from the group consisting of 
pofyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

15. A belt as claimed in claim 12 wherein individual s 
yams of said plurality of yams are of one of the yarn 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yams. 

10 

16. A belt as claimed in claim 13 further comprising a 
plurality of reinforcing yams, said reinforcing yams 
extending in said transverse direction of said base 
support structure between at least one pair of said 
layers of yarns. is 

17. A belt as claimed in claim 1 6 wherein at least some 
of said plurality of reinforcing yarns are coated with 
said first polymeric resin material. 

20 

18. A belt as claimed in claim 16 wherein individual 
yams of said plurality of reinforcing yarns are of a 
polymeric resin material selected from the group 
consisting of polyamide, polyester, polyetherether- 
ketone (PEEK), polyaramid and polyolefin resins. 25 

19. A belt as claimed in claim 16 wherein individual 
yams of said plurality of reinforcing yarns are of one 
of the yam varieties selected from the group con- 
sisting of monofilament, plied monofilament, muiti- 30 
filament, plied multifilament, knitted and braided 
yams. 

20. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a spirally wound fabric 35 
strip, said fabric strip having a width smaller than a 
width of said base support structure, said base sup- 
port structure having a plurality of non-overlapping, 
abutting turns of said fabric strip joined along a con- 
tinuous seam, said fabric strip being selected from 40 
the group consisting of woven fabrics, non-woven 
mesh fabrics, knitted fabrics and braided fabrics. 

21. A belt as claimed in claim 20 wherein said fabric 
strip is a woven fabric, wherein said woven fabric 45 
comprises a structure woven from a plurality of 
warp yams and a plurality of weft yarns, wherein 
said plurality of coated elements having said coat- 
ing of said first polymeric resin material is included 
among at least one of said plurality of warp yams so 
and said plurality of weft yams. 

22. A belt as claimed in claim 21 wherein individual 
yarns of said plurality of warp yarns and said plural- 
ity of weft yarns are of a polymeric resin material 55 
selected from the group consisting of polyamide, 
polyester, polyetheretherketone (PEEK), polyara- 
mid and polyolefin resins. 



23. A belt as claimed in claim 21 wherein individual 
yarns of said plurality of warp yams and said plural- 
ity of weft yarns are of one of the yarn varieties 
selected from the group consisting of monofila- 
ment, plied monofilament, multifilament, plied multi- 
filament, knitted and braided yams. 

24. A belt as claimed in claim 20 wherein said fabric 
strip is a non-woven mesh fabric, wherein said non- 
woven mesh fabric comprises a structure formed by 
a plurality of crisscrossing members, wherein said 
plurality of coated elements having said coating of 
said first polymeric resin material is included 
among said plurality of crisscrossing members. 

25. A belt as claimed in claim 24 wherein said plurality 
of crisscrossing members are of a polymeric resin 
material selected from the group consisting of 
pofyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

26. A belt as claimed in claim 20 wherein said fabric 
strip is a knitted fabric, wherein said knitted fabric 
comprises a structure knitted from a plurality of 
yarns, wherein said plurality of coated elements 
having said coating of said first polymeric resin 
material is included among said plurality of yarns. 

27. A belt as claimed in claim 26 wherein individual 
yarns of said plurality of yams are of a polymeric 
resin material selected from the group consisting of 
polyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

28. A belt as claimed in claim 26 wherein individual 
yarns of said plurality of yarns are of one of the yam 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yams. 

29. A belt as claimed in claim 20 wherein said fabric 
strip is a braided fabric, wherein said braided fabric 
comprises a structure braided from a plurality of 
yarns, wherein said plurality of coated elements 
having said coating of said first polymeric resin 
material is included among said plurality of yarns. 

30. A belt as claimed in claim 29 wherein individual 
yarns of said plurality of yams are of a polymeric 
resin material selected from the group consisting of 
polyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

31. A belt as claimed in claim 29 wherein individual 
yarns of said plurality of yarns are of one of the yam 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yams. 
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papermaking and paper-processing applications, 
said resin-impregnated endless belt comprising: 

a base support structure, said base support 

5 structure being in the form of an endless loop 

with an inner surface, an outer surface, a longi- 
tudinal direction and a transverse direction; 
a batt of staple fibers attached to said base 
support structure, at least some of said fibers 

w of said batt of staple fibers including a first pol- 

ymeric resin material; and 
a coating of a second polymeric resin material 
on at least one of said inner and outer surfaces 
of said base support structure, said coating 

is impregnating and rendering said base support 

structure impermeable to liquids and encapsu- 
lating said batt of stable fibers, said coating 
being smooth and providing said belt with a 
uniform thickness, said second polymeric resin 

20 material having an affinity for said first poly- 

meric resin material included in said batt of sta- 
ple fibers, so that said coating of said second 
polymeric resin material establishes a chemi- 
cal, as well as a mechanical, interlock with said 

25 batt of stable fibers attached to said base sup- 

port structure. 

42. A belt as claimed in claim 41 wherein said coating 
of said second polymeric resin material is on both 
30 of said inner and outer surfaces of said base sup- 
port structure, and wherein said coating on both of 
said inner and outer surfaces is smooth and pro- 
vides said belt with a uniform thickness. 



32. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a laminated structure hav- 
ing a plurality of layers, each of said layers being 
selected from the group consisting of a woven 
structure, a braided structure, a spirally wound fab- 
ric strip structure, a structure of non-interwoven lon- 
gitudinal-direction yams and transverse-direction 
yams, and a spiral-link fabric structure and wherein 
each of said layers including a plurality of coated 
elements having a coating of a first polymeric resin 
material, whereby said plurality of layers are lami- 
nated together using heat and pressure. 

33. A belt as claimed in claim 32 further comprising an 
intermediate layer between two of said plurality of 
layers, said intermediate layer being a web of said 
first polymeric resin material. 

34. A belt as claimed in claim 32 further comprising an 
intermediate layer between two of said plurality of 
layers, said intermediate layer being a film of said 
first polymeric resin material. 

35. A belt as claimed in claim 32 wherein one of said 
plurality of layers is an on-machine-seamable fab- 
ric. 

36. A belt as claimed in claim 1 further comprising a 
batt of staple fibers attached to said base support 
structure and encapsulated within said coating of 
said second polymeric resin material. 

37. A belt as claimed in claim 36 wherein at least some 
of said fibers in said batt of staple fibers are coated 
with said first polymeric resin material. 

38. A belt as claimed in claim 36 wherein at least some 
of said fibers of said batt of staple fibers are of said 
first polymeric resin material. 

39. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a layer of yarns oriented in 
the longitudinal direction and a layer of yams ori- 
ented in the transverse direction, said yarns in said 
two layers not being interwoven with one another, 
wherein said plurality of coated elements having 
said coating of said first polymeric resin material is 
included among said yarns in at least one of said 
two layers. 

40. A belt as claimed in claim 1 wherein said base sup- 
port structure comprises a spiral-link fabric, 
wherein said plurality of coated elements having 
said coating of said first polymeric resin material is 
included among spiral links making up said fabric. 

41. A resin-impregnated endless belt for a long nip 
press or calender of the shoe type, or for other 



35 43. A belt as claimed in claim 41 wherein said coating 
on said inner surface of said base support structure 
is ground and buffed to give said belt a uniform 
thickness and desired surface characteristics. 

40 44. A belt as claimed in claim 42 wherein said coating 
on both of said inner and outer surfaces is ground 
and buffed to give said belt a uniform thickness and 
desired surface characteristics. 

45 45. A belt as claimed in claim 42 wherein said coating 
on said outer surface of said belt includes a plurality 
of grooves. 

46. A belt as claimed in claim 42 wherein said coating 
so on said outer surface of said belt includes a plurality 

of blind-drilled holes. 

47. A belt as claimed in claim 41 wherein said first and 
second polymeric resin materials are polyurethane 

55 resin materials. 

48. A belt as claimed in claim 41 wherein said base 
support structure comprises a structure woven from 
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a plurality of warp yarns and a plurality of weft 
yams. 

49. A belt as claim in claim 48 wherein individual yams 

of said plurality of warp yarns and said plurality of s 
weft yarns are of a polymeric resin material 
selected from the group consisting of polyamide, 
polyester, polyetheretherketone (PEEK), polyara- 
mid and pofyolefin resins. 

10 

50. A belt as claimed in claim 48 wherein individual 
yarns of said plurality of warp yarns and said plural- 
ity of weft yams are of one of the yam varieties 
selected from the group consisting of monofila- 
ment, plied monofilament, multifilament, plied multi- is 
filament, knitted and braided yarns. 

51. A belt as claimed in claim 41 wherein said base 
support structure comprises a structure braided 
from a plurality of yams. 20 

52. A belt as claimed in claim 51 wherein said braided 
structure has a plurality of braided layers of yams, 
wherein in each of said layers at least one yarn 
thereof extends into a contiguous layer to form an 25 
interlock therebetween. 

53. A belt as claimed in claim 51 wherein individual 
yarns of said plurality of yams are of a polymeric 
resin material selected from the group consisting of 30 
polyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

54. A belt as claimed in claim 51 wherein individual 
yams of said plurality of yams are of one of the yarn as 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yams. 

55. A belt as claimed in claim 52 further comprising a 40 
plurality of reinforcing yams, said reinforcing yams 
extending in said transverse direction of said base 
support structure between at least one pair of said 
layers of yarns. 

45 

56. A belt as claimed in claim 55 wherein individual 
yams of said plurality of reinforcing yarns are of a 
polymeric resin material selected from the group 
consisting of polyamide, polyester, polyetherether- 
ketone (PEEK), polyaramid and polyolefin resins. so 

57. A belt as claimed in claim 55 wherein individual 
yarns of said plurality of reinforcing yarns are of one 
of the yam varieties selected from the group con- 
sisting of monofilament, plied monofilament, multi- 55 
filament, plied multifilament, knitted and braided 
yarns. 



20 

58. A belt as claimed in claim 41 wherein said base 
support structure comprises a spirally wound fabric 
strip, said fabric strip having a width smaller than a 
width of said base support structure, said base sup- 
port structure having a plurality of non-overlapping, 
abutting turns of said fabric strip joined along a con- 
tinuous seam, said fabric strip being selected from 
the group consisting of woven fabrics, non-woven 
mesh fabrics, knitted fabrics and braided fabrics. 

59. A belt as claimed in claim 58 wherein said fabric 
strip is a woven fabric, wherein said woven fabric 
comprises a structure woven from a plurality of 
warp yams and a plurality of weft yams. 

60. A belt as claimed in claim 59 wherein individual 
yarns of said plurality of warp yams and said plural- 
ity of weft yams are of a polymeric resin material 
selected from the group consisting of polyamide, 
polyester, polyetheretherketone (PEEK), polyara- 
mid and polyolefin resins. 

61. A belt as claimed in claim 59 wherein individual 
yarns of said plurality of warp yams and said plural- 
ity of weft yarns are of one of the yarn varieties 
selected from the group consisting of monofila- 
ment, plied monofilament, multifilament, plied multi- 
filament, knitted and braided yams. 

62. A belt as claimed in claim 58 wherein said fabric 
strip is a non-woven fabric, wherein said non-woven 
mesh fabric comprises a structure formed by a plu- 
rality of crisscrossing members. 

63. A belt as claimed in claim 62 wherein said plurality 
of crisscrossing members are of a polymeric resin 
material selected from the group consisting of 
polyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

64. A belt as claimed in claim 58 wherein said fabric 
strip is a knitted fabric, wherein said knitted fabric 
comprises a structure knitted from a plurality of 
yarns. 

65. A belt as claimed in claim 64 wherein individual 
yarns of said plurality of yams are of a polymeric 
resin material selected from the group consisting of 
polyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

66. A belt as claimed in claim 64 wherein individual 
yarns of said plurality of yarns are of one of the yam 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yams. 

67. A belt as claimed in claim 58 wherein said fabric 
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strip is a braided fabric, wherein said braided fabric 
comprises a structure braided from a plurality of 
yams. 

68. A belt as claimed in claim 67 wherein individual 
yams of said plurality of yams are of a polymeric 
resin material selected from the group consisting of 
pofyamide, polyester, polyetheretherketone 
(PEEK), polyaramid and polyolefin resins. 

69. A belt as claimed in claim 67 wherein individual 
yams of said plurality of yams are of one of the yarn 
varieties selected from the group consisting of 
monofilament, plied monofilament, multifilament, 
plied multifilament, knitted and braided yarns. 

70. A belt as claimed in claim 41 wherein said base 
support structure comprises a laminated structure 
having a plurality of layers, each of said layers 
being selected from the group consisting of a 
woven structure, a braided structure, a spirally 
wound fabric strip structure, a structure of non- 
interwoven longitudinal-direction yams and trans- 
verse-direction yams, and a spiral-link fabric struc- 
ture. 



one another. 

78. A belt as claimed in claim 41 wherein said base 
support structure comprises a spiral-link fabric. 
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71. A belt as claimed in claim 70 further comprising an 
intermediate layer between two of said plurality of 
layers, said intermediate layer being a web of said 
first polymeric resin material. 30 

72. A belt as claimed in claim 70 further comprising an 
intermediate layer between two of said plurality of 
layers, said intermediate layer being a film of said 
first polymeric resin material. 35 

73. A belt as claimed in claim 70 wherein one of said 
plurality of layers is an on-machine-seamable fab- 
ric. 

40 

74. A belt as claimed in claim 41 wherein at least some 
of said fibers in said batt of staple fibers are coated 
with said first polymeric resin material. 

75. A belt as claimed in claim 74 wherein said at least 45 
some of said fibers in said batt of staple fibers have 

a tie coat of a phenolic resin binding said first poly- 
meric resin material thereto. 



76. A belt as claimed in claim 41 wherein at least some so 
of said fibers in said batt of staple fibers are of said 
first polymeric resin material. 

77. A belt as claimed in claim 41 wherein said base 
support structure comprises a layer of yarns ori- 55 
ented in the longitudinal direction and a layer of 
yarns oriented in the transverse direction, said 
yarns in said two layers not being interwoven with 
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FIG. 9 
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